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(54) Title: LACTAM INHIBITORS OF THROMBIN 
(57) Abstract 

This invention relates to heterocyclic inhibitors of the enzyme throm- 
bin, their preparation, and pharmaceutical compositions thereof having gen- 
eral formula (I), wherein W, X. Y Ri to R3 are as defined herein. Also, the 
invention relates to the use of such compounds and compositions as anticoag- 
ulants and as agents for the treatment and prophylaxis of thrombotic disorders 
such as venous thrombosis, pulmonary embolism and arterial thrombosis re- 
sulting in acute ischemic events such as myocardial infarction or cerebral 
infarction. 
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WE CLAIM: 

1. A compound of formula (I) : 

W N Q 

Vx % 

o R,' 

(I) 

wherein : 

W and X are independently selected from CH-R 4 , C-R 4/ N-R 4 , 

N, 0, S, SO and S0 2 , provided that at least one of W and 
X is selected from N-R 4 , N, O, S, SO and S0 2 ; 
Y is selected from CH-R 4 , C-R 4 and C=0; 

Q is selected from carbonyl, C=S and CH-R 4 ; 

Ri is a polar amino acid residue or derivative or analogue 

thereof optionally substituted with an amino acid, a 
peptide or a heterocycle; 
R 2 and R 2 ' are independently selected from K, halogen, C x . 

16 alkyl optionally substituted with C € . 16 aryl, 
heterocycle or a C 3 . 7 cycloalkyl group; and 
R 3 and R 4 are independently selected from H; NR 5 R 6 ; 

carboxyl; C 6 . 16 aryl or C 3 . 7 cycloalkyl optionally 
substituted with C x . 6 alkyl; C a . 16 alkyl optionally 
interrupted by one or more heteroatom or carbonyl group 
and optionally substituted with OH, SH, NR 5 R 6 or a C 6 . 16 
aryl, heterocycle or C 3 . 7 cycloalkyl group optionally 
substituted with halogen, hydroxyl , carboxyl, C L _ 6 
alkyl; an amino acid side chain; and a hydrophobic 
group; or 

when Y is CH-R 4 or C-R 4 then R 3 and R 4 together with Y 
form a 5 or 6 member saturated or unsaturated 
carbocyclic ring; 
R 5 and R 6 are independently selected from H and C X . A alkyl. 
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A compound according to claim l, wherein R z is one of 
formula Ila to lid: 




wherein: 

R 7 is hydrogen or C lm6 alkyl; 
K is a bond or -NR 7 - ; 

G is C x . 4 alkoxy; cyano; -NHR e ; -CH 2 -NHR 8 ; -C (NH) -NHR B ; 

-NH-C(NH) -NHR e ; -CH 2 -NH-C (NH) -NHR 8 ; a C 6 . 12 cycloalkyl or 
aryl substituted with cyano, -NHR 8 , -CH 2 -NHR 8/ -C(NH)- 
NHR 8/ -NH-C(NH) -NHR 8 , -CH 2 -NH-C (NH) -NHR 8/ halogen 

C x . 4 alkyl, aryl or heterocycle; or a 5 or 6 member, 
saturated or unsaturated heterocycle or heterobicycle 
optionally substituted with cyano, -NHR Q , -CH 2 -NHR 8 , - 
C(NH) -NHR 8 , -NH-C(NH) -NH 2 -CH 2 -NH-C (NH) -NHR 8 , 

halogen C x . 4 alkyl, aryl or heterocycle; provided that G 
is other than unsubstituted indole and when G is C 6 . 12 
cycloalkyl or aryl then G is substituted with at least 
one group selected from -NHR 8 , -CH 2 -NHR 8 , -C(NH)-NHR 8 , 
-NH-C(NH) -NHR 8 or -CH 2 -NH-C (NH) -NHR 8 ; 
U is cyano, -NHR 8 , -C (NH) -NHR 8 or -NH-C(NH) -NHR 8 ; 

R 8 is H, OH or NH 2 ; 

P is a bond, -C(0)-, -C(S)- or a bivalent group: 



OH 




J is C l . s alkylene optionally substituted with OH, NH 2 and 
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C x . 6 alkyl and optionally interrupted by a heteroatom 
selected from 0, S and N; 
n is 0 or 1; and 

T is H, OH, 0-R 4/ carboxyl, amino, a peptide chain, d. 16 
alkyl, C 1 . 16 alkoxy, C 6 . 2 o aralkyl, or heterocycle 
optionally substituted; 

provided that R a is other than -NHNH 2 . 

3. A compound according to claim 2, wherein R x is selected 
from : 




wherein: 

R 7 is hydrogen or alkyl; 
R 8 is H, OH or NH 2 

P is a bond, -C(0)-, -C{S)- or a bivalent group: 



OH 




J is C 1 . s alkylene optionally substituted with OH, NH 2 and 

Ci.g alkyl and optionally interrupted by a heteroatom 
selected from O, S and N; 
n is 0 or 1; and 

T is H, OH, 0-R 4 , carboxyl, amino, a peptide chain, C lml€ 

alkyl, Ci.ie alkoxy, C 6 _ 20 aralkyl, or heterocycle 
optionally substituted. 
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4. A compound according to claim 3, wherein P is C(O), n is 

0 and T is a heterocycle selected from the group 
consisting of: 




wherein 

X 5/ X 10 , X 12 and X 12 are each independently selected from 
the group consisting of N, or C-X 7 where X 7 is hydrogen, 
C x _ 4 alkyl, or C 5 . B aryl; 

X 6 and X 13 are each independently selected from the group 

consisting of C, O, N, S, N-X 7 , or CH-X 7 ; and 
R' is hydrogen, alkyl optionally carboxyl 

substituted, carboxyl, -C 0 . 16 alkyl-CCVC^g alkyl , C 6 . 20 
aralkyl, C 3 . 7 cycloalkyl, aryl or an aromatic heterocycle. 
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5. A compound according to claim 4, wherein T is selected 
from the group consisting of: 



"rV*] YYK "T"T^ 




J TA YJ. -.41 



R' 



R' 



::4J .O 

/ 



// 

I — 

/ 



R' 




// 



R' 




N N 



i II \ I 



N N 




/ 



wherein R 1 is hydrogen, C^g alkyl optionally carboxyl 
substituted, carboxyl, -C 0 . 16 allcyl-CCVC^^ alkyl, C 6 . 20 
aralkyl, C 3 . 7 cycloalkyl, aryl cr an aromatic heterocycle 



A compound according to claim 5, wherein T is selected 
from: 



s 




wherein R' is hydrogen, C x . 16 alkyl optionally carboxyl 

substituted, carboxyl, -C 0 _ 16 alkyl-CO^C^^ alkyl, C 6 . 20 
aralkyl, C 3 . 7 cycloalkyl, aryl or an aromatic heterocycle 
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7. A compound according to claim 1, wherein one of W and X 
is N-R 4 ; and 

R 4 is a hydrophobic group selected from C^o alkyl, C 2 . 20 
alkenyl or C 2 . 20 alkynyl optionally interrupted by a 
carbonyl group, C 6 . 16 aryl, C 3 . 7 cycloalkyl, C 6 . 20 aralkyl, 
C € . 20 cycloalkyl substituted alkyl, wherein the 

aliphatic portion is optionally interrupted by a carbonyl 
group and the ring portion is optionally substituted with 
C x _ s alkyl; and a hydrophobic amino acid side chain. 

8. A compound according to claim 7, wherein one of W and X 
is CH 2 . 

9. A compound according to claim 8, wherein W is CH 2 ; X is N- 
R 4 and Y is C=0 or CH 2 . 

10. A compound according to claim 1, wherein R 2 and R 2 ' are 
both H. 

11. A compound according to claim 1, wherein Q is C=0. 

12. A compound according to claim 1, wherein Y is CH-R 4 or C- 
R 4 and R 3 and R 4 together with Y form a 5 or 6 member 
saturated or unsaturated carbocyclic ring. 

13. A compound according to claim 12, wherein said 
carbocyclic ring is a phenyl ring. 

14. A compound according to claim 1, selected from: 

(1) N- [4-guanidino-l- ( thiazole- 2 -carbonyl ) -butyl] -2- [2- 

oxo-4- (3 -phenyl- prop ionyl) -piperazin-l-yl] - 
acetamide; 

(2) N- [1- (benzothiazole-2 carbonyl) -4 -guanidino-butyl] -2- 

[2-OXO-4- (3 -phenyl -propionyl) -piperazin-l-yl] - 
acetamide; 

(3) 2- [2 -Benzyl -3, 6-dioxo-4- ( 3 -phenyl -propyl ) -piperazin- 

l-yl] -N- [4-guanidino-l- (thiazole-2 -carbonyl ) -butyl] - 
acetamide; (4) N- [4-guanidino-l- (thiazole-2- 
carbonyl) -butyl] -2- (2 -oxo-4 -phenylmethanesulf onyl- 

89 



WO 98/09987 PCT/US97/15312 

piperazin- 1 -yl ) acetamide ; 

(5) N- [l-carbamimidoyl-piperidin-3 -ylmethyl) -2-oxo-2- 

thiazol-2-yl-ethyl] -2- {4- [ (3 , 4 -dichloro-pherryl) - 
propionyl] -2-oxo-piperazin-l-yl } -acetamide ; 

(6) N- [1- (l-carbamimidoyl-piperidin-3-ylmethyl) -2-oxo-2- 

thiazol-2-yl-ethyl] -2- (2-oxo-4 -phenyl me thane- 
sulf onyl-piperazin-l-yl } -acetamide; 

(7) N- [1- (4-amino-cyclohexyl) -2-oxo-2-thiazol-2-yl- 

ethyl] -2- (2-oxo-4-phenylmethane-suifonyl-piperazin~ 
io l~yl} -acetamide ; 

(8) N- [1- (3 -carbamimidoyl- benzyl) -2-oxo-thiazol-2-yl- 

ethyl] -2- (2-oxo-4-phenylmethanesulfonyl-piperazin-l 
yl } -acetamide ; 

(9) N- [1- (l-carbamimidoyl-piperidin-3-ylmethyl) -2-oxo-2- 

thiazol-2-yl-ethyl] -2- [2-isopropyl-6-oxo-4- (3- 
phenyl -propyl ) -piperazin- 1 -yl } -acetamide ; 

( 10 ) 2 - {2 -benzyl - 6 -oxo-4 -phenylmethanesulf onyl -piperazin 

1- yl) -N- [1- (l-carbamimidoyl-piperidin-3 -ylmethyl) -2 
oxo-2-thiazol-2-ylethyl] acetamide; 

20 (11) N- [1- (l-carbamimidoyl-piperidin-3-yimethyl) -2-oxo-2 

thiazol-2-yl-ethyl] -2- [2-isopropyl-6-oxo-4- 
phenylmethanesulf onyl-piperazin-l-yl } -acetamide; 

(12) N- [1- (4-aminocyclohexyl) -2-thiazol-2 -ylethyl] -2- (2- 
isopropyl -6 -oxo-4 -phenylmethanesulf onyl -piperazin- 1 
yl } -acetamide ; 

(13) N- [1- (4-aminocyclohexyl) -2-oxo-2-thiazol-2-ylethyl] 

2- (2 -benzyl -6 -oxo-4 -phenylmethanesulf onyl -piperazin 
1-yl} -acetamide; 

(14) N- [1- (4-aminocyclohexyl) -2-oxo-2-thiazol-2-ylethyl] 
30 2- {2 -benzyl -4- [3- (3 , 4 -dichloro-phenyl ) -propyl] -3,6- 

dioxo-piperazin- 1 -yl } -acetamide ; 

(15) 2- {2-benzyl-4- [3 , 4-dichloro-phenyl) -propyl] -3,6- 
dioxo-piperazin-1 -yl } -N- [1- (1- carbamimidoyl - 
piperidin-3-ylmethyl) -2-oxo-2-thiazol-2-ylethyl] - 
acetamide; 

(16) 2- (4-benzenesulfonyl-2-oxo-piperazin-l-yl) -N- [4- 
guanidino-1- ( thiazole-2-carbonyl ) -butyl] -acetamide; 

(20) 2- [2-Benzyl-3, 6-dioxo-4- ( 3-phenyl-propyl ) -piperazin 
1-yl] -N- [4-guanidino-l- (thiazole-2-qarbonyl) -butyl] 
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acetamide; 

(21 ) N- [1- (l-Carbamimidoyl-piperidin-3-ylmethyl) -2-oxo-2 
thiazol-2-yl-ethyl] -2- [2-methyl-3, 6-dioxo-4- (3- 
phenyl-propyl) -piperazin-l-yl] -acetamide; 

(22) N- [2- ( 1-Carbamimidoyl-piper idin-3 -yl ) -1- (thiazole-2 
carbonyl) -ethyl] -2- [2-isopropyl-3, 6-dioxo-4- (3- 
phenyl-propyl ) -piperazin-l-yl ] -acetamide; 

(23) N- [2 - (l-Carbarnimidoyl-piperidin-3-yl) -1- (thiazole-2 
carbonyl ) -ethyl] -2- [2-isobutyl-3, 6-dioxo-4- (3- 
phenyl-propyl) -piperazin-l-yl] -acetamide; 

(24 ) 2- [2-sec-Butyl-3, 6-dioxo-4- ( 3-phenyl-propyl ) - 
piperazin-l-yl] -N- [1- ( 1-carbamimidoyl -pipe r idin-3 - 
ylmethyl ) -2-oxo-2-thiazol-2-yl-ethyl ] -acetamide; 

(25) 2- [2 -Butyl -3, 6-dioxo-4- ( 3 -phenyl -propyl ) -piperazin- 
l-yl]-N-[2- (1-carbamimidoyl -piper idin- 3 -yl ) -1- 

( thiazole-2-carbonyl) -ethyl] -acetamide; 

(26) 2-{2-Benzyl-4-[3-(3, 4-dichloro-phenyl) -propyl] -3, 6- 
dioxo-piperazin-l-yl } -N- [2- ( 1-carbamimidoyl - 
piperidin-3-yl ) -1- ( thiazole-2-carbonyl ) -ethyl] - 
acetamide; 

(27) N- [2 - (1-Carbamimidoyl-piper idin-3 -yl) -1- (thiazole-2 - 
carbonyl) -ethyl] -2-[3, 6-dioxo-4- ( 3-phenyl-propyl ) -2- 
pyridin-3-ylmethyi-piperazin-l-yl ] -acetamide ; 

(28) 2- [2 -Benzyl -3, 6-dioxo-4- (3-phenyl-propyl) -piperazin- 
l-yl] -N-[2- { 1-carbamimidoyl -pi per idin -3 -yl ) -1- 

( thiazole-2-carbonyl) -ethyl] -acetamide; 

(29) N - [1- (1-Carbamimidoyl-piper idin- 3 -ylmethyl) -2-oxo-2- 
thiazol-2-yl-ethyl]-2- [3- ( 4 -chloro-benzyl ) -2, 5- 
dioxo-1- (3-phenyl-propyl) -pipe r id in- 4 -yl ] -acetamide; 

(30) N- [2 - (l-Carbamimidoyi-piperidin-3-yl ) -1- ( thiazole-2 - 
carbonyl) -ethyl] -2- [2-naphthalen-2 -ylmethyl -3, 6- 
dioxo-4- (3-phenyl-propyl) -piperazin-l-yl] -acetamide; 

(31 ) N- [2- (1-Carbamimidoyl -piper idin- 3-yl) -1- ( thiazole-2 - 
carbonyl) -ethyl] -2- [2-cyclohexylmethyl-3, 6-dioxo-4- 

( 3-phenyl-propyl) -piperazin-l-yl] -acetamide; 

(32) N- [ 1- (1-Carbamimidoyl-piper idin-3- ylmethyl) -2-oxo-2- 
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thiazol-2-yl-ethyl] -2- [2- (4 -methoxy-benzyl ) -3, 6- 
dioxo-4- (3-phenyl-propyl) -piperazin-l-yl] -acetamide; 

(33) N - [2 - ( l-Carbamimidoyl-piperidin-3-yl) -1- (thiazole-2- 
carbonyl) -ethyl] -2- (4-methyl-2-naphthalen-2- 
ylmethyl-3, 6-dioxo-piperazin-l-yl ) -acetamide; 

(34) N- [ 2-Benzothiazol-2-yl-l- ( 3 -carbarnimidoyl -benzyl ) -2- 
oxo-ethyl] -2- [2-benzyl-3, 6-dioxo-4- (3-phenyl- 
propyl) -piperazin-l-yl] -acetamide; 

(35) 2-{2- [2-Benzyl-3, 6-dioxo-4- ( 3-phenyl -propyl ) - 
piperazin-l-yl] -acetylamino} -3- ( 1-carbamimidoyl- 
piperidin-3-yl) -N-methoxy-N-methyl-propionamide; 

(36) 2- [2-Benzhydryl-3, 6-dioxo-4- ( 3 -phenyl -propyl ) - 
piperazin-l-yl] -N- [2- (l-carbamimidoyl-piperidin-3- 
yl) -1- ( thiazole-2-carbonyl} -ethyl] -acetamide; 

(37) N- [2 - (l-Carbamimidoyl-piperidin-3-yi ) -1- ( thiazole-2- 
carbonyl) -ethyl] -2- [3, 6-dioxo-2-phenethyl-4- (3- 
phenyl-propyl) -piperazin-l-yl] -acetamide; 

(38) 2- [2-Benzyl-3, 6-dioxo-4- (3-phenyl-propyl ) -piperazin- 
l-yl] -N- [2- (l-carbamimidoyl-piperidin-3-yl ) -1- 

( thiazole-2-carbonyl) -ethyl] -acetamide; 

(39) N- (l-Formyl-4-guanidino-butyl) -2- [2- (4-methoxy- 
benzyl) -3, 6 -dioxo-4- (3-phenyl-propyl) -piperazin-l- 
yl] -acetamide; 

(40) N- (2 - (1 -Carbarnimidoyl -pipe ridin- 3 -yl) -1- ( thiazole-2- 
carbonyl) -ethyl] -2- [2- (4-chloro-benzyl) - 4 -me thy 1- 

3, 6-dioxo-piperazin-l-yl] -acetamide; 

(41) N- [2-Benzothiazol-2-yl-l- ( 1-carbamimidoyl-piperidin- 
3-ylmethyl) -2-oxo-ethyl ] -2- ( 4-methyl-2-naphthalen-2- 
ylmethyl-3, 6-dioxo-piperazin-l-yl ) -acetamide ; 

(42) 2- [2-Benzyl-3, 6-dioxo-4- (3-phenyl-propyl) -piperazin- 
l-yl] -N- [1- (l-carbamimidoyl-piperidin-3-ylmethyl) -2- 
oxo-2-piperidin-l-yl-ethyl ] -acetamide; 

(43) 2- (2- [2-Benzyl-3, 6-dioxo-4- (3-phenyl-propyl) - 
piperazin-l-yl] -acetylamino } - 3- ( l-carbamimidoyl- 
piperidin-3-yl ) -N-methyl-propionamide ; 

(44 ) 2- {2- [2-Benzyl-3, 6-dioxo-4- (3-phenyl-propyl) - 
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piperazin-l-yl ] -acetylamino } -3- ( 1-carbamimidoyl- 
piperidin-3-yl) -N-cyclopentyl-propionamide; 
(45) N- [2- (l~Carbamimidoyl-piperidin-3-yl) -l-(hydroxy- 
thiazol-2~yl-methyl) -ethyl] -2- [2-naphthalen-2- 
ylmethyl-3, 6-dioxo-4- (3 -phenyl-propyl) -piperazin-l- 
yl] -acetamide; 

(4 6) 2- {2-Benzyl-4- [3- (3, 4-dichloro-phenyl ) -propyl] -3, 6- 
dioxo-piperazin-l-yl } -N- [2 - ( 1-carbamimidoyl- 
piperidin-3-yl) -1- (thiazole-2-carbonyl) -ethyl] - 
acetamide; 

(47 ) 2- (2-Benzyl-4-butyl-3, 6-dioxo-piperazin-l-yl ) -N- [2- 

( l-carbamimidoyl-piperidin-3-yl ) -1- ( thiazole-2- 

carbonyl) -ethyl] -acetamide; 
( 48 ) 2- (2-Benzyl-3, 6-dioxo-4-phenethyl-piperazin-l-yl ) -N- 

[2 - (l-carbamimidoyl-piperidin-3-yl) -1- (thiazole-2- 

carbonyl) -ethyl] -acetamide; 
(4 9) N- [2- ( l-Carbamimidoyl-piperidin-3-yl) -1- (thiazole-2- 

carbonyl) -ethyl] -2- (2, 4-dibenzyl-3 , 6-dioxo- 

piperazin-l-yl) -acetamide; 

(50) N- [2 - (l-Carbamimidoyl-piperidin-3-yl) -1- (thiazole-2- 
carbonyl) -ethyl] -2- (2 , 4-dibenzyl-3 , 6-dioxo- 
piperazin-l-yl) -acetamide; 

(51) 2- [2 -Benzyl -3, 6-dioxo-4- ( 3 -phenyl -propyl ) -piperazin- 
l-yl] -N- [2- (l-carbamimidoyl-piperidin-3-yl) -1- 
hydroxymethyl -ethyl] -acetamide ; 

(52) N- [1- ( I-Carbarnimidoyl-piperidin-4-yl) -2-oxo-2- 
thiazol-2-yl-ethyl] -2- (4-methyl-2-naphthalen-2- 
ylmethyl-3, 6-dioxo-piperazin-l-yl) -acetamide; 

(53) N- [2- (l-Carbamimidoyl-piperidin-3-yl) -1- (thiazole-2- 
carbonyl) -ethyl] -2- ( 4-methyl-2-naphthalen-l- 
ylmethyl-3, 6-dioxo-piperazin-l-yl) -acetamide; 

(54 ) N- [2- (l-CarbamimidoyI-piperidin-3-yl) -1- (thiazole-2- 
carbonyl) -ethyl] -2- [2- (3, 4-dichloro-benzyl) -3, 6- 
dioxo-4- (3-phenyl-propyl) -piperazin-l-yl ] -acetamide; 

(55) 2- { 2 -Benzyl -4- [3- ( 4 -methoxy-phenyl ) -propyl] -3,6- 
di oxo- ciperazin-l-yl } -N- [2- { l-carbamimidoyl- 
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piperidin-3-yl) -1- ( thiazole-2-carbonyl ) -ethyl] - 

acetamide; 

(56) 2- [2-Benzyl-3, 6-dioxo-4- ( 3-p-tolyl-propyl ) - 
piperazin -1-yl] -N- [2- ( l-carbamimidoyI-piperidin-3- 
yl) -1- ( thiazole-2-carbonyl) -ethyl] -acetamide; 

(57 ) 2- {2-Benzyl-4- [3- (4-chloro-phenyl) -propyl] -3, 6- 
dioxo-piperazin-l-yl }-N- [2- ( 1-carbamimidoyl- 
piperidin-3-yl) -1- (thiazole-2-carbonyl) -ethyl] - 
acetamide; 

(58) 2- [2-Benzyl-3, 6-dioxo-4- (3-phenyl-propyl) -piperazin 
1-yl] -N- [1- (l-carbamimidoyl-piperidin-4-yl) -2-oxo-2 
thiazol-2-yl-ethyl] -acetamide; 

(59) N- [l-Benzoyl-2- ( l-carbamimidoyl-piperidin-3-yl ) - 
ethyl] -2- (2-benzyl-4-butyl-3, 6-dioxo-piperazin-l- 
yl) -acetamide; 

(60) 2- [2-Benzyl-3, 6-dioxo-4- ( 3-phenyl-propyl) -piperazin 
1-yl] -N- [1- (l-carbamimidoyl-piperidin-3-ylmethyl) -2 
oxo-2-phenyl-ethyl] -acetamide; 

(61) 2-[2-Benzyl-3, 6-dioxo-4- ( 3-phenyl-propyl) -piperazin 
1-yl] -N- [ 1- (l-carbamimidoyl-piperidin-3-ylmethyl) -2 
oxo-propyl] -acetamide; 

(62) 2- (2-Benzyl-4-butyl-3, 6-dioxo-piperazin-l-yl ) -N- [1- 
{ l-carbamimidoyl-piperidin-3-ylmethyl) -2 -oxo- 
propyl] -acetamide; 

(63) 2- (2-Benzyl-4-butyl-3, 6-dioxo-piperazin-l-yl) -N- [1- 
( l-carbamimidoyl-piperidin-3-ylmethyl ) -2 -oxo- 
propyl] -acetamide; 

(64) 2- [2-Benzyl-3, 6-dioxo-4- (3-phenyl-propyl) -piperazin 
1-yl] -N- [ 1- ( l-carbamimidoyl-piperidin-3-ylmethyl ) -2 
oxo-propyl] -acetamide; 

(65) 2- {2-Benzyl-4- [3- ( 4 -nitro-phenyl ) -propyl] -3, 6-dioxo 
piperazin-l-yl ) -N- [2- ( l-carbamimidoyl-piperidin-3- 
yl) -1- (thiazole-2-carbonyl) -ethyl] -acetamide; 

(66) 2 - [2-Benzyl-3, 6-dioxo- 4- ( 3-phenyl-propyl ) -piperazin 
1-yl] -N- [1- ( l-carbamimidoyl-piperidin-3-ylmethyl ) -2 
oxo-propyl] -acetamide; 
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(67) 2- (2-Benzyl-4-butyl-3, 6-dioxo-piperazin-l-yl ) -N- [1- 
(l-carbamimidoyl-piperidin-3-ylmethyl) -2-oxo- 
propyl ] -acetamide; 

(68) N- [2- (l-Carbamimidoyl-piperidin-3-yl) -1- (thiazole-2 
carbonyl) -ethyl] -2- [2- ( 4-methoxy-benzyl ) -4-methyl- 
3, 6-dioxo-piperazin-l-yl] -acetamide; 

(69) 2- (4-Benzyl-2-naphthalen-2-ylmethyl-3, 6-dioxo- 
piperazin-l-yl) -N- [2- (l-carbamimidoyl-piperidin-3- 
yl) -1- (thiazole-2 -carbonyl ) -ethyl] -acetamide; 

(7 0) 2- [2-Benzhydryl-3, 6-dioxo-4- ( 3 -phenyl -propyl) - 

piperazin-l-yl] -N- [2- ( l-carbamimidoyl-piperidin-3- 
yi) -1- ( thiazole-2-carbonyl) -ethyl] -acetamide; 

(71) 2- { 2 -Benzyl -4- [3- ( 4-isopropyl-phenyi ) -propyl] -3,6- 
dioxo-piperazin-l-yl } -N- [2- ( 1-carbamimidoyl- 
piperidin-3-yl ) -1- (thiazole-2-carbonyl) -ethyl] - 
acetamide; 

(72) 2- {2-Benzyl-4- [3- ( 4 -hydroxy-phenyl ) -propyl] -3,6- 
dioxo-piperazin-l-yl } -N- [2- ( 1-carbamimidoyl- 
piperidin-3-yl) -1- ( thiazole-2 -carbonyl ) -ethyl] - 
acetamide; 

(73) N- [2- (l-Carbamimidoyl-piperidin-3-yl ) -1- (thiazole-2 
carbonyl) -ethyl] -2- [2- (2-chloro-benzyl) -3, 6-dioxo-4 
(3-phenyl-propyl ) -piperazin-l-yl] -acetamide; 

(74 ) N- [2- ( 1-Carbamimidoyl -piper idin-3-yl ) -1- (thiazole-2 
carbonyl) -ethyl ] -2- [2- (3, 4-dichloro-benzyl) -4- 
methyl-3, 6-dioxo-piperazin-l-yl] -acetamide; 

(75) N- [ 4- (N-Methyl-guanidino) -1- (thiazole-2 -carbonyl ) - 
butyl] -2- (4-methyl-2-naphthalen-2-ylmethyl-3 / 6- 
dioxo-piperazin-l-yl ) -acetamide; 

(76) 2- [4-Butyl-2- (3, 4-dichloro-benzyl) -3, 6-dioxo- 
piperazin-l-yl ]-N- [2- ( l-carbamimidoyl-piperidin-3- 
yl) -1- (thiazole-2 -carbonyl ) -ethyl] -acetamide; 

(77) 2- (2-Benzyl-4-butyl-3, 6-dioxo-piperazin-l-yl) -N- [2- 
( 1 -carbamimidoyl -piper idin-3 -y 1 ) -1- (pyridine-2- 
carbonyl) -ethyl] -acetamide; 

(78) N- [2- (l-Carbamimidoyl-piperidin-3-yl) -1- (pyridine -2 
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carbonyl) -ethyl] -2- [2- (3, 4-dichloro-benzyl) -3, 6- 
dioxo-4- (3-phenyl -propyl) -piperazin-l-yl] -acetamide; 

(79) N- [1- (l-Carbamimidoyl-piperidin-3-ylmethyl) -2-oxo-2- 
thiazol-2-yl-ethyl] -2- [2- ( 4 -chloro-benzyl ) -3,6- 
dioxo-4- (3 -phenyl-propyl ) -piperazin-l-yl] -acetamide; 

(80) 2- [4 -Butyl -3, 6-dioxo-2- (phenylmethanesulf onylamino- 
methyl) -piperazin-l-yl] -N- [2 - ( 1-carbamimidoyl- 
piperidin-3-yl) -1- ( thiazole-2-carbonyl ) -ethyl] - 
acetamide; 

(81) N- (1- (l-carbamimidoyl-piperidin-3 -ylmethyl) -2-oxo-2- 
thiazol-2-yl-ethyl] -2- [2, 5-dioxo-4- (3 -phenyl - 
propyl) -piperazin-l-yl] -acetamide; 

(82) 2- [2-benzyl-3, 6-dioxo-4- ( 3 -phenyl -propyl ) -piperazin- 
l-yl] -N- [4-guanidine-l- (thiazole-2-carbonyI) -butyl] - 
acetamide ; 

(83) N- [2-benzothiazol-2-yl-l- ( 1-carbamimidoyl-piperidin- 
3-ylmethyl) -2-oxo-ethyl] - 2- [2 -benzyl -3, 6-dioxo-4- (3- 
phenyl -propyl) -piperazin-l-yl] -acetamide; 

(84 ) N- [2- (l-carbamimidoyl-piperidin-3 -yl ) -1- (thiazole-2- 
carbonyl) - ethyl] -2- [2-naphthalen-2-ylmethyl-3 , 6- 
dioxo-4- (3 -phenyl -propyl) -piperazin-l-yl] -acetamide; 

(85) N- [1- (l-carbamimidoyl-piperidin-3 -ylmethyl) -2- 
thiazol-2-yl-ethyl] - 2- [2 -methyl -3 , 6-dioxo-4- (3- 
phenyl -propyl) -piperazin-l-yl] -acetamide; 

(8 6) 2- [2 -benzyl -3 , 6 -dioxo-4 - (3 -phenyl -propyl) - piperazin- 
l-yl] -N- [2- ( 3 -carbamimidoyl -phenyl) -1- (thiazole-2- 
carbonyl) -ethyl] -acetamide ; 

(87) N- [1- (l-carbamimidoyl-piperidin-3 -ylmethyl) -2-oxo-2- 
thiazol-2-yl-ethyl] -2- [2- (3 -chloro-benzyl) -3,6- 
dioxo-4- (3 -phenyl -propyl) -piperazin-l-yl] -acetamide; 

(88) 2 [4-butyl-2- (3 , 4-dichloro-benzyl) -3, 6-dioxo- 
piperazin-l-yl] -N- [1- (l-carbamimidoyl-piperidin-3 - 
ylmethyl) -2-oxo-2-thiazol-2yl-ethyl] acetamide; 

(89) N- [1- (l-carbamimidoyl-piperidin-3 -ylmethyl) -2-oxo-2- 
thiazol-2-yl-ethyl] -2- [2- (3 , 4 -dichloro- benzyl ) -3,6- 
dioxo-4- (3 -phenyl -propyl) -piperzin-l-yl] -acetamide; 

(90) 2- [4-butyl-2- (2 -chloro-benzyl) -3 , 6 -dioxo-piperazin- 
1-yl] -N- [1- (l-carbamimidoyl-piperidin-3-ylmethyl) -2- 
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oxo-2-thiazol-2-yl-ethyl] -acetamide; 

(91) 2 {2- [4 -butyl -2- ( 2 -chloro -benzyl) -3 , 6-dioxo- 
piperazin-l-yl] acetylamino} -3- (1-carbamimidoyl- 
piperidin-4-ylmethyl) -2-oxo-2-thiazol-2-yl-ethyl] - 
acetamide ; 

(92) 2- [4-benzyl-2- (4 -methoxy-benzyl) -3 , 6-dioxo- 
piperazin-l-yl] -N- [1- (l-carbamimidoyl-piperidin-4- 
ylmethyl) -2-oxo-2-thiazol-2-yl-ethyl] -acetamide; 

(93) 3- (l-carbamimidoyl-piperidine-3-yl) -2- [2- [2- (2- 
chloro-benzyl) -3 , 6 -dioxo-4 - (3 -phenyl -propyl) - 
piperazin-l-yl] -acetylamino] -N-methyl-propionamide; 

(94) (3S) -N- [1- (l-carbamimidoyl-piperidin-3-ylmethyl) -2- 
oxo-2-thiazol-2-yl-ethyl] -2-{4- [3- (3 , 4 -dichloro- 
phenyl) -propionyl] -2 -oxo-piperazin-l-yl } -acetamide ; 

(95) 2- ( 4 -Benzenes ulfony 1-2 -oxo-piperazin-l-yl) -W- [1- 
(benzothiazole-2-carbonyl ) -4-guanidino-butyl ] -acetamide; 

(96) 4- { 2-Carboxy-2-oxo-l- [2- (2-oxo-4-phenylmethane- 
sulfonyl-piperazin-l-yl) -acetylamino] -ethyl } - 
cyclohexylamine ; 

(97) N- [4-guanidino-l- ( thiazole-2 -carbonyl ) -butyl] -2- (2-oxo- 
piperazin-l-yl) -acetamide; (98) 5- [ (2R) -2-benzyl-3 , 6- 
dioxo-4- (3-phenylpropyl) -1 , 4-diazinan-l-ylmethyl- 
carboxamido]pentylamine; (99) 4- (2S) -2-benzyl-3 , 6-dioxo- 
4- (3-phenylpropyl) -1, 4-diazan-l-ylmethyl- 
carboxamido] butylamine ; 

(100) 4- [ (2R) -2-benzyl-3,6-dioxo-4- (3-phenylpropyl) -1,4- 
diazinan-l-ylmethyl-carboxamido] guanidinobutane ; 

(101) N- (4-carbamimidoyl-phenyl) -2- [2-cyclohexa-2, 4- 
dienylmethyl-3, 6 -dioxo-4 - (3 -phenyl -propyl) -piperazin-l- 
yl] acetamide; 

(102) N- (4-amino-cyclohexyl-methyl) -2- [2-benzyl-3, 6-dioxo-4- 
(3 -phenyl -propyl) -piperazin-l-yl] -acetamide; 

(103) 2- [2-benzyl-3, 6-dioxo-4- (3 -phenyl-propyl) -piperazin-l- 
yl] -N- (l-carbozmimdoyl-piperidin-4-ylmethyl) -acetamide; 

(104) Jtf- (4-Amino-cyclohexyl-methyl) -2- [4- (diphenyl- 
methanesulfonyl) -2-oxo-piperazin-l-yl] -acetamide; and 

(105) N- ( 4 -Carbamimidoyl -benzyl ) -2- [4- (diphenyl- 
methanesulf onyl ) -2-oxo-piperazin-l-yl ] -acetamide; 
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(106) 2- [4 -Butyl- 3, 6-dioxo-2- (phenylmethanesulf onylamino- 
methyl) -piperazin-l-yl ] -N- [1- ( 1-carbamimidoyl- 
piperidin-3-ylmethyl) -2-oxc-2-thiazol-2-yl-ethyl ] - 
acetamide 

(107) 2- { 4 -Benzyl -2- [ ( diphenyl -methane sulfonyl amino) - 
methyl] -3, 6-dioxo-piperazin-l-yl }-N- (1- 
carbamimidoyl-piperidin-4-ylmethyl ) -acetamide; 

(108) 2- [4 -Benzyl -2- (4-methoxy-benzyl ) -3, 6-dioxo- 
piperazin-l-yl] -N- (l-carbamimidoyl-piperidin-4- 
ylmethyl ) -acetamide; 

(109) 2- [4-Benzyl-2- (4-methoxy-benzyl) -3, 6-dioxo- 
piperazin-l-yl] -AT- ( 4-carbamimidoyl-2-chloro-benzyl ) - 
acetamide; 

(110) N- ( 6-Amino-2-chloro-pyridin-3-ylmethyl ) -2- [4- 
benzyl-2- (4-methoxy-benzyl) -3, 6-dioxo-piperazin-l- 
yl ] -acetamide; and 

(111) { [4- ( (2- [4-Benzyl-2- (4-methoxy-benzyl) -3, 6-dioxo- 
piperazin-l-yl] -acetylamino } -methyl ) -2 , 5-dichloro- 
phenyl ] -imino-methyl } -carbamic acid ethyl ester. 

15. A compound according to claim 12, selected from: 

(17) 2- (4-benzoyl-2-oxo-3 , 4-dihydro-2H-quinoxalin-l-yl) - 
N- [4-guanidino-l- (thiazole-2-carbonyl) -butyl] - 
acetamide ; 

(18) N- [4-guanidino-l- (thiazole-2-carbonyl) -butyl] -2- [2- 
oxo-4- (3 -phenyl -propionyl) -3 , 4-dihydro-2H- 
quinoxalin-l-yl] -acetamide; and 

(19) N- [4-guanidino-l- (thiazole-2-carbonyl) -butyl] -2- (2- 
oxo- 4 -phenylmethanesulf onyl- 3 , 4 -dihyero-2H- 
quinoxalin- 1 -yl ) acetamide 

(112) N- [4-guanidino-l- (thiazole-2-carbonyl) -butyl] -2- (2- 
oxo-3 , 4-dihydro-2H-quinoxalin-l-yl) -acetamide; 

(113) N- (4-Guanidino-butyl) -2- (2-oxo-4- 
phenylmethanesulf ony 1-3/ 4-dihydro-2H-quinoxalin-l- 
yl) -acetamide; and 

(114) A/- ( l-Carbamimidoyl-piperidin-4-ylmethyl ) -2- (2-oxo- 
4 -phenylmethanesulf onyl- 3, 4-dihydro-2tf-quinoxalin-l- 
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yl ) -acetamide . 

16. A method for the treatment or prophylaxis of thrombotic 
disorders in a mammal, comprising administering to said 
mammal an effective amount of a compound according to 
claim 1. 

17. A method according to claim 16, wherein said thrombotic 
disorder is venous thrombosis. 

18. A method according to claim 16, wherein said thrombotic 
disorder is a pulmonary embolism. 

19. A method according to claim 16, wherein said thrombotic 
disorder is arterial thrombosis. 

20. A method according to claim 16, wherein said thrombotic 
disorder is myocardial infarction. 

20 21. A method according to claim 16, wherein said thrombotic 
disorder is cerebral infarction. 



99 



